The maintenance service policy plays a main role to assist any manufacturing organization for safe and available its equipment's and maintenance cost effective. Therefore, we need to estimate the costs of maintenance service policy. The partially step -stress accelerated life test is assumed when the lifetime of test units follows an extension of exponential distribution. Based on Type II censoring, the maximum likelihood estimates (MLEs) of the model parameters are obtained. Furthermore, the confidence intervals (CIs) of the estimators are constructed. Finally, simulation study are carried out to investigate the accuracy of the MLEs for the parameters involved and illustrate the theoretical results.
Introduction
Today's manufacturers face strong pressure to develop new, highertechnology products in record time while improving productivity, product field reliability and overall quality. For products having a high reliability, the test of product life under normal use often requires a long period of time. Accelerated Life Testing (ALT) is one of the most common approaches that meet such requirements. The accuracy of the statistical inference obtained using ALT data has a profound effect on the reliability estimates and the subsequent decisions regarding system configuration, warranties and preventive maintenance schedules. There are many methods to apply stress under accelerated condition such as: constant stress, step stress, progressive-stress, cyclic stress, random stress, or combinations of them. In step-stress loading, test units are subject to successively higher levels of stress during some pre-specified amount of time, or until the occurrence of fixed number of failures. This paper considers the partially accelerated life testing (PALT) that uses only two stress levels. Under stepstress PALT a test unit is first run at normal use condition and, if it does not fail for a specified time or number of failures, then it is run at accelerated use condition until failure occurs or the observation is censored. The objective of such experiment is to collect more failure data in a limited time without necessarily using a high stress to all test units. There is an amount of literature on such step stress partially accelerated life tests (SSP-ALT). Ismail (2006) , studied simple time-PSSALT and assumed the lifetimes of test units follow a two-parameter Gompertz distribution with type-I censored. AbdElfattah et al. (2008) , devoted it assuming type I censoring for Burr type XII distribution. Ismail and Aly (2009), considered it under type-II censoring for Weibull distribution as a lifetime model. Srivastava and Mittal (2010) , dealt with the optimal designing and truncated logistic distribution. Abd-Elfattah and AlHarbey (2010), studied it and the estimation problem in Burr type III distribution. Hassan and Al-Thobety (2012), Used it for estimation the parameters of inverse Weibull distribution under type II censoring. Hassan (2013) , dealt with SSP-ALT with two stress levels under type-I censoring. The lifetime of the test items is assumed to follow exponentiated inverted Weibull distribution. Ismail (2014) The rest of this paper can be organized as follows. In Section 2the model is described. The maximum likelihood estimators of SSP-ALT model parameters are provided in section 3. Section 4 contains the asymptotic variance -covariance matrix and the confidence interval for the parameters. The estimation costs for Estimating costs of maintenance service policy...
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maintenance service policy is considered in Section 5. For illustrating the theoretical results, simulation study will be carried out in Section 6. Finally, a conclusion is included in Section 7.
Model and Test Procedure
An extension of the exponential distribution has been recently introduced by Nadarajah and Haghighi (2011) ; it can be used as an alternative to the gamma, Weibull and exponentiated exponential distributions. Gómez et al. (2014) , considered an extension of the exponential distribution based on mixtures of positive distributions, and studied the main properties of this new distribution, with special emphasis on its moments, moment generator function and some characteristics related to reliability studies, also discussed parameter estimation considering the maximum likelihood and moments approach. Singh et al. (2014) Classical and Bayesian inference for an extension of the exponential distribution under progressive type-II censored data with binomial removals. Sanjay et al. (2014) presented reliability estimation and prediction for extension of exponential distribution using informative and non-informative priors. Haghighi (2014) , the lifetime of a product at any level of stress is assumed to have an extension of the exponential distribution. The scale parameter of lifetime distribution at constant stress levels is assumed to be a log-linear function of the stress levels and a cumulative exposure model holds. Ahmed et al (2015) , generalized the extension exponential distribution using the quadratic rank transmutation map which a functional composition of the cumulative distribution function of one probability distribution with the inverse cumulative distribution function of another. El-Damcese and Ramadan (2015), Considered modified extension of the exponential distribution with three parameters to study its main properties and some characteristics related to reliability studies. The extension exponential distribution has the distribution function of the form
With density function as:
With reliability function in the form:
The corresponding hazard function is: In this case, if the item has not failed by some pre-specified number of failures, the test condition is switched to a higher level of stress and it is continued until another specified number of failure occurs or the observation is censored. The effect of this switch is to multiply the remaining lifetime of the item by the inverse of an acceleration factor  , which is the ratio of the hazard rate at accelerated condition to that at normal use condition ( 1   ). Thus, the total lifetime of a test item, denoted by Y , passes through two stages, the first stage is the normal use condition and the second one is the accelerated use condition, respectively.
Assumptions:
The following assumptions of PSS-ALT under type II censoring are made:
(1) T is the lifetime of an item at normal condition follows the extension of the exponential distribution, we shall denote by 
Maximum Likelihood Estimation of the Model Parameters
From the assumptions, the probability density function of a total lifetime of test item Y takes the following forms:  of n test units are independent identical random variables, then the total likelihood function for them can be written as 
The natural logarithm of the above likelihood function is given by
By taking the partial derivatives of the natural logarithm of likelihood function (9) Now, we have a system of three nonlinear equations (10), (11) and (12) 
Asymptotic confidence bounds
In this section, we derive the confidence intervals of the parameters based on the asymptotic distribution of the MLE of the parameters. The asymptotic variances and covariance matrix of the MLE of the parameters can be approximated by numerically inverting the asymptotic Fisher-information matrix F. It is composed of the negative second and mixed derivatives of the natural logarithm of the likelihood function (9) 
The elements of Fisher information matrix F can be expressed by the following equations of the second partial derivatives of the log-likelihood function with respect to the parameters to    and , are obtained as the following: 
Estimating Costs of Maintenance Service Policy
There are many studies dealt with the maintenance policies such as: Yiwei et al (2017), proposed cost driven the maintenance policy is formally derived based on the trade-off between probabilities of occurrence of scheduled and unscheduled maintenance. Lie et al (2017), proposed a preventive maintenance policy for a single-unit system whose failure has two competing and dependent causes, i.e., internal deterioration and sudden shocks. The objective of this study is to determine the optimal preventive replacement interval, inspection interval and number of inspections such that the expected cost per unit time is minimized. Sukhwa et al. Under the maintenance service policy, the policy terminates when contract period reaches to a time / usage level (L). The renewal of the system is not included. This policy is planned to cover the preventive maintenance and the corrective maintenance. Under this policy, the system should go for periodically preventive maintenance at constant interval of time ) ( and minimally repaired at each failure between successive preventive maintenances. This type of service contract is mostly suitable for complex repairable systems with a longer life. The assumption of the maintenance service policy 1-Successive failures are mutually independent random events, conditional on the parameters of the distribution being known. 2-Only minimal repairs are performed whether the repairs were done in maintenance. 3-Repairs times are negligible to the compared to the product life. 4-Servicing action restore life to some extent. 5-Age restoration, after each preventive maintenance is constant. 6-The unit cost of minimal repairs between preventive maintenances and the unit cost of preventive maintenances have a constant average.
The expected cost of maintenance service policy, is given by the total sum of expected costs all minimal repairs and the expected costs of all planned preventive maintenance over the policy's period. Also, by dividing the expected total costs by the length of service policy, we can get the expected cost of maintenance service per unit time.
The expected cost of maintenance service policy can be obtained as Rahman (2007) as follows:
I-The expected cost of minimal repairs between preventive maintenances by taking equal length of preventive maintenance period (  ) is can be write as
II-Since the system is periodically maintained at the N th preventive maintenance, the expected cost of preventive maintenance is ) (
The total expected cost rate per unit time
In case of lifetime follows Extension of The Exponential distribution, we can get The expected cost of maintenance service policy as: (24) And the total expected cost rate per unit time is given by
Simulation Study
A simulation study is carried out to investigate the performance of the estimators for items having the extension of exponential distribution based on type II censored samples. The performance of estimators has been considered in terms of their absolute relative bias (ARB), means square error (MSE) and relative error (RE). Also, the asymptotic variance and covariance matrix, two sided confidence intervals of the model parameters and estimating the costs of the maintenance service policy are obtained. A simulation study is performed according to the following steps:
Step 1: 1000 random samples of sizes 100, 300 and 500 are generated from the extension of exponential distribution. This can be achieved by using transformation
.., , 2 1 are random sample from uniform (0,1). The chosen parameters values are selected as:
Step 2:our experiment is done under type II censoring, which means the experiment  is a proportion of total test items put on test under accelerated condition that pre-specified
Step 3: For each sample and for the selected sets of parameters, the distribution parameters   and and the acceleration factor  are estimated in SSP-ALT under type II censored samples. Newton -Raphson technique is applied for solving the nonlinear Equations (10), (11) and (12) to get the estimates of    and , .
Step 4: Absolute relative bias (ARB), means square error (MSE) and relative error (RE) of the estimators for the distribution parameters and acceleration factor for all sample sizes are computed.
Step 5: The asymptotic variance and covariance matrix of the estimators for different sample sizes are obtained by using Equations (13 -19) .
Step 6: The two-sided confidence limits with confidence levels and of the acceleration factor and the two parameters are constructed using Equation (20) Step 7: Estimating the expected cost of maintenance service policy is obtained for minimal repairs, preventive maintenance, total costs, and expected cost rate by using equations (22) (23) (24) (25) . Where the length of maintenance service policy (L) is 3 years, and the periodic preventive maintenance every 3 months Table ( 1) represents the MLE of the extension of exponential distribution parameters  and and the acceleration factor  , ARB, MSE) and REfor the selected cases of parameters and at sample sizes 100, 300 and 500, which represents as the sample size increase the MSE and RB decrease and the maximum likelihood estimators have good statistical properties. 2- Table ( 2), asymptotic variance covariance of estimators are decreases as the sample size increase which provide the estimators have asymptotically normally distributes and consistent. 3-The confidence Bounds of the parameters at confidence level 95% and 99% which indicates interval of estimators decreases when sample size increase in Table  ( 3). 4-Estimation of expected minimal repair cost, total cost and expected cost rate and its confidence interval for maintenance service policy are shown in table (4), which represents there are direct relationship between the cost of maintenance service policy and the values of the parameters distribution   and , where there is inverse relationship with sample size.
Conclusions
This study has presented a partially step stress PSS-ALT for Extension of Exponential distribution using type-II censoring. The Maximum likelihood estimators are obtained for the two parameters of Extension of Exponential distribution and the accelerated factor. From the values of Rb and MSE in four cases of parameters, we can observe that the numerical results support the theoretical findings. That is, the MLEs have good statistical properties. The asymptotic variances of the estimates decrease as the sample size increases also, the confidence interval width decreases for the two parameters of Extension of Exponential distribution, and accelerated factor as sample size increases. There are direct relationship between the cost of maintenance service policy and the values of the parameters distribution, where there is inverse relationship with sample size. 
